Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.005 Å; R factor = 0.059; wR factor = 0.160; data-to-parameter ratio = 15.7.
The title compound, C 17 H 17 N 5 O, exists in the zwitterionic form with the amide group deprotonated. The mean planes of the 1,2,4-triazole and N-phenyl rings form a dihedral angle of 39.14 (8) . The N atom of the amino group adopts a trigonal configuration. Intermoleculat C-HÁ Á ÁO and C-HÁ Á ÁN hydrogen bonds occur. In the crystal, molecules are linked into a two-dimensional network parallel to (101) by N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds. C-HÁ Á ÁN contacts are also observed.
Related literature
For the synthesis of the starting compound, N-(5-amino-1phenyl-1H-1,2,4-triazol-3-yl)acetamide, see: Chernyshev et al. (2005) . For alkylation and other reactions of related compounds with electrophiles, see: Chernyshev et al. (2008a,b) . For crystal structures of 3(5)-acylamino-1,2,4-triazoles, see: Selby & Lepone (1984) ; Gyorgydeak et al. (1995) ; Chernyshev et al. (2006) ; Masiukiewicz et al. (2007) ; Miao et al. (2009) . For crystal structures of 5-amino-1,2,4-triazolium salts, see: Darwich et al. (2008a,b) ; Klapotke & Sabate (2008) ; Tao et al. (2009) ; Chernyshev et al. (2010) . For standard bond lengths, see: Allen et al. (1987) . For the correlation of bond lengths with bond orders in sp 2 -hybridized C and N atoms, see: Burke-Laing & Laing (1976) . 
Data collection
Enraf-Nonius CAD-4 diffractometer 3582 measured reflections 3412 independent reflections 2294 reflections with I > 2(I) R int = 0.068 1 standard reflections every 6 min intensity decay: 0% Refinement R[F 2 > 2(F 2 )] = 0.059 wR(F 2 ) = 0.160 S = 1.03 3412 reflections 218 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.30 e Å À3 Á min = À0.22 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 3 2 ; y þ 1 2 ; Àz þ 1 2 ; (ii) x À 1 2 ; Ày þ 1 2 ; z À 1 2 .
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
4-Benzyl
Previously, during investigation of the reactions of 2-amino-4,5,6,7-tetrahydro-1,2,4-triazolo-[1,5-a] pyrimidines (Chernyshev et al., 2008a) we revealed that quaternization of the 2-amino-7-(4-methoxyphenyl)-5-phenyl-4,5,6,7-tetrahydro-1,2,4triazolo[1,5-a]pyrimidine (1) with benzyl bromide occurred nonselectively and afforded a mixture of compounds 2 and 3 ( Fig. 1) . Selective alkylation was possible only after protection of the amino group of compound 1 by acylation ( Fig. 2) . As a result of quaternization of the compound 4 we obtained bromide 5, which was converted into the compound 6 under the action of KOH at room temperature and into the compound 7 at heating. The zwitterionic structure of the compound 6 was proposed on the basis of indirect data, i.e. comparison of its acid-base properties and spectral characteristics with the compound 7, which was considered as the fixed inverse tautomeric form. Unfortunately, we could not confirm the structure of the compound 6 by X-ray analysis due to difficulties in growing a suitable crystal. It was demonstrated in our previous works (Chernyshev et al., 2008a,b) that the chemical properties of 2-amino-4,5,6,7-tetrahydro-1,2,4-triazolo-[1,5-a]pyrimidines in many respects are analogous to 1-substituted 3,5-diamino-1,2,4-triazoles. For elaboration of a selective method for the preparation of 1,4-disubstituted 3,5-diamino-1,2,4-triazoles and additional confirmation of the structure of compound 6, we investigated the alkylation of N- (5-amino-1-phenyl-1H-1,2,4-triazol-3-yl) acetamide (8) (Fig. 3) . The present report describes our results of the X-ray investigation of the structure of compound 9, which can be considered as a structural analog of the compound 6.
The possibility of existence of the three tautomeric forms A-B can be presumed for the compound 9 ( Fig. 4) . In accordance with the X-ray diffraction data, the studied compound in the crystal exists as the zwitterionic tautomer A (Fig. 5 ). The triazole ring is planar, with the mean deviations of the ring atoms from their least-squares plane being 0.01 (2) Å. The Nphenyl and triazole rings are essentially noncoplanar, with a dihedral angle of 39.14 (8)°. The atom N13 of the deprotonated amide group deviates from the least-squares plane of triazole ring by 0.158 (2) Å, the dihedral angle between the planes of the amide group (N13/C14/O14) and triazole cycle amounts 54.6 (2)°. The length of the bond N13-C14 (1.333 (3) Å) is close to the length of the double bond Nsp 2 -Csp 2 (Allen et al., 1987) , whereas the bond O14-C14 (1.251 (2) Å) is longer then the typical amide bond (1.234 Å) (Allen et al., 1987) . These results indicate a pronounced delocalization of bonds and negative charge in the deprotonated CON fragment. The bond N13-C3 (1.359 (3) Å) is slightly shorter than the analogous bond in the unionized 3-acylamino-1,2,4-triazoles (1.381 Å-1.395 Å) (Selby & Lepone, 1984; Gyorgydeak et al., 1995; Chernyshev et al., 2006; Masiukiewicz et al., 2007; Miao et al., 2009 ), probably as a result of an attractive polar interaction between the opposite charged amide and triazole fragments. The N51 atom deviates from the plane of the triazole ring by 0.060 (2) Å. Amino grope adopts a plane configuration (the sum of valence angles is 359.6°) and almost coplanar with the triazole cycle, forming a dihedral angle of 9.1 (2)°. The bonds N4-C5 and N1-C5 of the triazole cycle have almost equal length (1.342 (2)Å and 1.347 (3) Å, correspondingly), however the bond C5-N4 (1.313 (3) Å) is considerably shorter in relation to a purely single Nsp 2 -Csp 2 bond (1.43 Å-1.45 Å) (Burke-Laing & Laing, 1976) . It indicates the delocalization of the positive charge in the fragment N4/C5/N51/N1 and the considerable contribution of the imino form to the molecular structure of the discussed compound, analogously to another 5-amino-1,2,4-triazolium salts (Darwich et al., 2008a,b; Klapotke & Sabate, 2008; Tao et al., 2009; Chernyshev et al., 2010) .
supplementary materials sup-2
Two classical intermolecular hydrogen bonds are found in crystal structure (Table 1) (Table 1) : C6-H6B···O14 with parameters -C6-H6B = 0.97 Å, H6B···O14 = 2.30 Å, C6···O14 = 3.045 (3)Å and angle C6-H6B···O14 = 133°; C8-H8···N13 with parameters -C8-H8 = 0.93 Å, H8···N13 = 2.72 Å, C8···N13 = 3.454 (4)Å and angle C8-H8···N13 = 136°; C17-H17···N51 with parameters -C17-H17 = 0.93 Å, H17···N51 = 2.75 Å, C17···N51 = 3.146 (4)Å and angle C17-H17···N21 = 107°; C12-H12···N13 ii with parameters -C12-H12 = 0.93 Å, H12···N13 ii = 2.54 Å, C12···N13 ii = 3.441 (4)Å and angle C12-H12···N13 ii = 162°. Symmetry codes: (i) -x + 3/2, y + 1/2, -z + 1/2;
Due to the structural similarity of compounds 6 and 9, we can conclude that the present results corroborate our previous deduction on the zwitterionic structure of compound 6.
Experimental
The crystals of the acetyl(5-amino-4-benzyl-1-phenyl-4H-1,2,4-triazol-1-ium-3 -yl)azanide (9) suitable for X-ray analysis were grown by slow evaporation of ethanol solution at room temperature within one week. The title compound was prepared by the following procedure.
A mixture of compound 8 (2 g, 9.2 mmol), benzyl bromide (1.89 g, 11.1 mmol) and DMF (4.0 ml) was heated at 353 K and stirring for 4 h, then cooled to room temperature and diluted with 20% aqueous solution of NH 3 (8 ml). The resulted mixture was cooled to 276-278 K and the precipitate formed was isolated by filtration, washed with cold water, recrystallized from ethanol and dried at 373 K to give 2.21 g (78% yield) of compound 9. White powder, m. p. 472-473 K. Spectrum 13 C NMR (150 MHz), δ: 22.57 (CH 3 ), 43.99 (CH 2 ), 118.54, 123.93, 127.12, 127.54, 128.54, 128.79, 135.86, 138.75 , 66.43; H, 5.58; N, 22.79. Found: C, 66.27; H, 5.49; N, 2, acetamide (8) was obtained by the known method (Chernyshev et al., 2005) .
Refinement
C-bound H atoms were placed in calculated positions C-H 0.93Å for aromatic, C-H = 0.97Å for CH 2 , C-H = 0.96Å for CH 3 and refined as riding, with U iso (H) = 1.2(1.5)U eq (C). H-atoms forming hydrogen (N-bound H atoms) bonds were found from difference Fourier map and refined independently. Fig. 1 . Alkylation of the compound 1 with benzyl bromide (Chernyshev et al., 2008a) . supplementary materials sup-3 Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0351 (9) 0.0355 (9) 0.0252 (9) 0.0034 (7) 0.0041 (7) −0.0009 (7) N2 0.0372 (10) 0.0353 (10) 0.0254 (8) 0.0043 (7) 0.0036 (7) 0.0026 (7) C3 0.0282 (10) 0.0337 (10) 0.0258 (10) −0.0020 (8) 0.0040 (8) 0.0037 (8) N4 0.0315 (9) 0.0324 (9) 0.0220 (8) −0.0001 (7) 0.0022 (7) 0.0010 (7) (2) N13 0.0355 (9) 0.0360 (10) 0.0298 (9) 0.0032 (8) 0.0029 (7) 0.0018 (8) C14 0.0459 (13) 0.0349 (11) 0.0293 (11) 0.0040 (10) 0.0071 (9) 0.0053 (9) O14 0.0477 (10) 0.0357 (8) 0.0474 (10) −0.0052 (7) 0.0019 (7) 0.0030 (7) 
